This paper takes the way that divides all thirty one provinces into five groups under the standard of accounting for twenty percentages of all regions during . Then it examines the share of every provincial gross domestic product per capita versus the sum of all provinces and ranks the order. And last the Lorenz Curves are drawn at the interval of two years. All computed outcomes are shown in graphs and tables, explicitly exploring the change of disparity of all China's provincial region, what serves as scientific and objective bases for analyzing the reasons of regional economy's disparity changes, evaluating its influences, and predicting the future development trend.
Introduction
Although some scholars have already made researches on the disparity changes of China's regional economy after the reform and opening, not any acceptable conclusion has been drawn. Some conclusions are even far different from each other. Kaizhong Yang (1994) takes the growth rates of national income per capita in different regions from 1952 to 1990 as samples, adopts the variation coefficient method and the weighted variation coefficient method, and counts the economic disparity of different provinces and regions in China. He concludes that the economic disparity changes of different provinces and regions takes the year 1978 as a turning point and changes in a U shape: the disparity is reducing from 1952 to 1978 , and rising from 1978 to 1990 . Houkai Wei (1997 uses data of per capita GDP, per capita national income, and per capita income, adopts the ß convergence coefficient method used to evaluate regional economic growth, and make studies on the regional disparity from 1952 to 1995. He concludes that the regional disparity is reducing from 1952 , rising from 1965 to 1978 , and reducing from 1978 to 1995 . Chenglin Qin (2002 uses the weighted coefficient method to count the regional per capital GDP from 1978 to 2000 and concludes that the regional disparity is reducing from 1978 to 2000 but slightly rising from 1993 to 1995. Yifu Lin (2003) uses the per capital GDP in 31 provinces and regions in China and adopts the coefficient of variation method and the Gini Coefficient method to count the sample data from 1978 to 1999 and concludes that the regional disparity becomes significant after 1990. All these researches adopt different methods and select different time periods, what lead to different results. Based on former researches, the author selects the late reform and opening as the time period sample, partially takes references from Chenglin Qin's research methods (1997) , and carefully counts the proportion of provincial or regional per capital GDP to national per capital GDP and the rank of every province or region. Based on these calculations, the author draws a Lorenz Curve. Then the author takes the way that divides all thirty one provinces into five groups under the standard of accounting for twenty percentages of all provinces and regions. The author respectively calculates the changes of provincial and regional per capita GDP in five groups and their differences with the average value, namely the national per capital GDP, and their proportions to the average. Use tables to display the provincial income disparity in China. All these calculations and tables serve as scientific and objective bases for analyzing reasons for changes of regional economic disparity, evaluating the effects, and predicting the trend.
Data sources and data processes
The statistical data in this paper chiefly include the provincial and regional GDP and population. The GDP is valued by current prices in the year. All data are from the History Statistical Materials Compilation for Provinces, Autonomous According to the table 2, the per capita GDP in different group accounts for a different percentage of the national one from 1978 to 2004. In Group I, the percentage changes quite obvious, reducing from 1978 to 1990 by 8.4%, rising from 1991 to 1993 by 2.99%, and then rising slowly. In general, Group I keeps a great distance from other groups. It accounts for more than 38%. In Group II, the percentage is basically rising from 16.3% to 22.4% from 1978 to 1994, and reducing from 1995 to 2004 by 1.7%. Group III, Group IV, and Group V respectively accounts for a relatively stable percentage with a slight rise. And from 1991, their percentages tend to reducing. Apparently, the percentage of Group I changes in a relatively larger range, then Group II. Percentages of other groups do not change a lot. During the "Sixth Five-Year Plan" period, Group I reduces in a largest range, and Group III and Group IV rise in a largest range. During the "Seventh Five-Year Plan" period, changes are similar to that in last period but in a small range. Group V rises in a largest range in early 90s, then in the "Eighth Five-Year Plan" period. Entering 90s, Group I begins to rise. Group II rises in a largest range in early 90s and then begins to reduce, and other Groups also tend to reduce.
According to the change of the proportion of per capita GDP in groups with lower income to that in groups with higher income (E/A in the table), the ratio keeps rising from 1978 to 1990 by 0.08, and is reducing from 1990 to 2004 by 0.08. Therefore, the regional economic relative disparity changes are chiefly caused by the economic development changes in Group I and Group II, and are seldom affected by other groups.
The analysis on the contribution of different provinces and regions to the regional economic disparity changes
We merely generally discuss the contribution of different groups with different incomes to China's regional economic disparity changes above. However, according to the table 1, in a different year the groups include different provinces and regions. Therefore, it is necessary to discuss the contribution of provinces and regions to the regional economic disparity changes further.
3.2.1 The analysis on the contribution of different provinces and regions to the absolute regional economic disparity According to the difference with the average between provincial or regional per capita GDP and national per capita GDP, and the changes of ranks of provincial or regional per capita GDP in China, analyze the contribution of provinces and regions to absolute regional economic disparity from 1978 to 2004. Four characteristics can be concluded from table 3 and figure 1.
Firstly, the per capita GDP in six provinces and cities, Shanghai, Beijing, Tianjin, Liaoning, Jiangsu, and Heilongjiang, is higher than the national average. Besides, except for Heilongjiang and Liaoning, the per capita GDP of other provinces or cities keeps rising and the rise becomes fast after 90s. The per capita GDP in Heilongjiang and Liaoning grows slowly.
Secondly, the per capita GDP in fifteen provinces and regions, including Neimenggu, Anhui, Jiangxi, Henan, Hubei, Hunan, Hebei, Guangxi, Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, and Qinghai, is always lower than the average. Except for Neimenggu, Hebei, and Henan, the per capita GDP in other provinces and regions tends to be lower than the average all the time. Thereof, Guizhou, Gansu, Guangxi, Shaanxi, Anhui, Sichuan, Jiangxi, Ningxia, Hunan, and Yunnan decrease fast. Entering 90s, the difference with the average reduces more quickly.
Thirdly, the per capita GDP in Zhejiang, Guangdong, Shandong, and Fujian rises fast, from being lower than the average to being higher. Besides, the increase is more energetic entering 90s.
Fourthly, the per capita GDP in Shanxi is higher than the average before 1986 (except 1980) and then becomes lower than the average. It tends to decrease fast. The per capita GDP in Jilin fluctuates around the average before 90s and then strays away from the average. The per capita GDP in Xinjiang begins to surpass the average since 1991. The per capita GDP in Hainan is always lower than the average except for a period from 1993 to 1995 when it is higher than the average.
Fifthly, except Liaoning and Heilongjiang, the difference with the average in eight provinces and regions, including Shanghai, Beijing, Tianjin, Jiangsu, Zhejiang, Guangdong, Shandong, and Fujian, is in a positive speeded rise, and other provinces and regions in a negative speeded rise.
All these characteristics prove that the absolute provincial and regional economic disparity is enlarging in China from 1978 to 2004. Especially entering 90s, the absolute disparity is extending greatly. In specific, the absolute economic disparity between provinces and cities with better economic bases, such as Shanghai, Beijing, Tianjin, Liaoning, and Heilongjiang, and that with fast-developing economy, such as Jiangsu, Guangdong, Zhejiang, Shandong, and Fujian, and other provinces and regions, especially Guizhou, Yunnan, Sichuan, Gansu, Ningxia, Shaanxi, Anhui, Henan, Jiangxi, and Hunan, keeps in rising. Thereof, the absolute disparity of economic development between Jiangsu, Zhejiang, Guangdong, Shandong, Fujian and Shanghai, Beijing, Tianjin keeps in reducing. However, the absolute disparity with other provinces and regions is rising constantly. The disparity between Hebei and the ten provinces and cities mentioned above is decreasing. So does Neimenggu after 21st century. The absolute economic disparity between Shanxi, Jilin, Hainan, Tibet, Xinjiang and the ten provinces and cities becomes smaller in mid 80s but rises later.
The analysis on the contribution of different provinces and regions to the relative regional economic disparity changes
According to changing ratio of provincial and regional per capita GDP to national per capita GDP and the growth rate of national per capita GDP, analyze the contribution of provinces and regions to the relative regional economic disparity changes in China. Four points can be concluded from data in table 4.
Firstly, for Shanghai, Beijing, Tianjin, Liaoning, Heilongjiang, and Jiangsu, the ratio of provincial and regional per capita GDP to the national average is higher than 100% from 1978 to 2004. From late 70s to mid 80s, ratios in these provinces and regions keep in decreasing. Entering 90s, the ratio in Shanghai, Beijing, and Tianjin shows a rising tendency, and that in Liaoning and Heilongjiang is relatively stable. During the "Tenth Five-Year Plan" period, the ratio in these six provinces and regions rise slowly.
Secondly, for Neimenggu, Anhui, Jiangxi, Henan, Hubei, Hunan, Guangxi, Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, and Ningxia, the ratio of provincial and regional per capita GDP to the national average is lower than 100% from 1978 to 2004. Thereof, the provinces whose ratio is always lower than 80% are Guizhou, Guangxi, Yunnan, Henan, Anhui, Shaanxi, and Ningxia. Especially, the ratio in Guizhou is always under 55% and Guangxi under 75%. From late 70s to late 90s, the ratio changes in these provinces and regions mentioned above include following types: the ratio in four provinces, namely Anhui, Henan, Guizhou, and Shaanxi keeps in rising; the ratio in seven provinces and regions, including Jiangxi, Hunan, Hubei, Guangxi, and Yunnan, shows an obvious rise respectively in mid and late 80s, and decreases quickly; the ratio in three provinces and regions, namely Gansu, Qinghai, and Ningxia shows a decrease once in late 80s and keeps in rising later; the ratio in Tibet changes irregularly; entering 90s, except Neimenggu and Henan, the ratio in other provinces and regions is decreasing.
Thirdly, for Zhejiang, Shandong, Guangdong, Fujian, and Hebei, the ratio of provincial and regional per capita GDP to the national average is firstly lower than 100% and then higher than 100%. The ratio in Zhejiang, Guangdong, and Shandong surpasses 100% since early 80s, and Fujian late 80s.
3.2.3 Analyze the provincial and regional economic disparity changes from Lorenz Curve Finally, we draw an every-two-year Lorenz Curve for provincial and regional per capita GDP in China. From the changes of curves displayed in figure 2 to figure 5, we can directly find out the characteristics of Lorenz Curve changes for provincial and regional per capita GDP in China from 1978 to 2004.
Firstly, from 1980 to 1990, the Lorenz Curve becomes closer to the equality line (the 45-degree diagonal line). Thereof, during the "Seventh Five-Year Plan" period, the curve moves a largest range. It indicates that the relative provincial and regional economic disparity in China from 1978 to 1990 keeps in reducing. Especially in late 80s, the reduced range reaches the largest.
Secondly, the Lorenz Curve in 2000 is farer from the equality line comparing with the Lorenz in 1990, which indicates that entering 90s, the relative provincial and regional economic disparity is enlarging in China. In 2000, the enlarging range is larger than that in 1995.
Thirdly, according to the moves of Lorenz Curve's subsections, its lower section moves in a smallest range, which indicates that the relative economic disparity changes between Guizhou, Guangxi, Yunnan, Sichuan, Gansu, Shaanxi, Anhui and other provinces and regions are small. The middle and upper sections of Lorenz Curve move in a largest range close to the equality line from 1978 to 1990, and move in a smallest range far to the equality line from 1991 to 2004, which indicates that the economic development in Jiangsu, Zhejiang, Guangdong, Shandong, and Fujian contributes a lot to the reduce of relative regional economic disparity in China. The middle section of Lorenz Curve moves a smaller range close to the equality line than the upper section from 1978 to 1990, but moves a largest range far to the equality line after 1990, which indicates that Xinjiang, Hubei, Jilin, Hainan, Hebei, and Shanxi affect significantly the relative regional economic disparity changes in China.
Conclusions and suggestions
Based on the empirical analysis on the provincial and regional groups with different incomes and the economic disparity, we can draw these conclusions as follow:
Firstly, China's regional economic disparity changes are chiefly affected by the economic development changes in Group I and Group II, and seldom by Group III, Group IV, and Group V. The relative economic disparity between Group I and other groups is reducing from 1978 to 1990, and rising from 1991. And it always keeps a relative large disparity range. From 2001 to 2004, the disparity changes slowly. The relative disparity between Group II and Group I is reducing from 1978 to 1990. The disparity between Group II, III, IV and other groups reduces in a smaller range from 1978 to 1990. It tends to rise from 1991. Considering the change rage of relative disparity between them, during the "Sixth Five-Year Plan" period, the relative disparity between Group I and Group II, III, IV reduces in a largest range. In specific, the percentage of Group I is relatively decreasing and that of other groups rising. During the "Seventh Five-Year Plan" period, changes are similar to that in last period but in a smaller range. In late 80s, the relative disparity between Group V and other groups reduces in a largest range. During the "Sixth Five-Year Plan" period, the reducing range is smaller. During the "Eighth Five-Year Plan" period and the "Ninth Five-Year Plan" period, the relative disparity between Group I and other groups is enlarged further.
Secondly, in a spatial aspect, China's absolute regional economic disparity is enlarging from 1978 to 1990. Entering 90s, the disparity enlarges at a greater speed. In specific, the absolute disparity between provinces and cities with better economic bases, such as Shanghai, Beijing, Tianjin, Liaoning, and Heilongjiang, and that with fast-developing economy, such as Jiangsu, Guangdong, Zhejiang, Shandong, and Fujian, and other provinces and regions, especially Guizhou, Yunnan, Sichuan, Gansu, Ningxia, Shaanxi, Anhui, Henan, Jiangxi, and Hunan, keeps in rising. Thereof, the absolute disparity of economic development between Zhejiang, Guangdong, Shandong, Fujian and Shanghai, Beijing, Tianjin, Liaoning, Heilongjiang, Jiangsu keeps in reducing. However, the absolute disparity with other provinces and regions is rising constantly. The disparity between Shanxi, Jilin, Hubei, Tibet, Xinjiang and the ten provinces and cities mentioned above is decreasing in 80s but rises later.
In a spatial aspect, China's relative regional economic disparity changes are: the relative disparity between Shanghai, Beijing, Tianjin, Liaoning, Heilongjiang, Jiangsu and other provinces and regions in China tends to reduce before 90s and rises at a fast speed after 90s (except Heilongjiang). The economic development in Zhejiang, Guangdong, Shandong, and Fujian contributes a lot to the decrease of relative regional economic disparity in China. The economic development in Shanxi, Jilin, Xinjiang, Hainan, Hubei, and Hebei affects both the increase and decrease of relative regional economic disparity in China. The relative economic disparity between Guizhou, Guangxi, Yunnan, Sichuan, Henan, Shaanxi, Anhui and other provinces and regions in China reduces a smaller range.
In general, from the reform and opening to late 80s, the regional economic disparity between groups tends to reduce but rises fast after 90s. After 21st century, due to the macro policies, the rising tendency is weakened, what is caused by the relatively higher proportion of agriculture to the national economy in China at the beginning of the reform and opening, and before 1983 the city economic reform does not begin. Therefore, during that period, the rural reform in the undeveloped regions generates a vital effect on the decrease of regional economic disparity. After 90s in 20th century, the reform and opening reaches a climax. Centered in five special economic zones and fourteen port-opening cities, the seaside regions attract amounts of foreign investments by favorable treatments. In contrast, due to the disadvantages in locations, geographic and cultural conditions, and policies, the inland areas lag behind in a foreign-fund-driven economic development.
The efficiency-and-equity paradox is always there. The strategy of giving the eastern area a priority in development that has been advanced earlier is chiefly to solve the efficiency issue. However, the equity issue has become the main social problem at present. As a large country, regions in China are far different in geographic locations, infrastructures, and economic environment. If the regional economic disparity keeps enlarging for a long time, it will hurt China's sustainable development and makes it impossible to construct a harmony society, causing a series of social problems, such as social opposition, rising crime rate, and decreasing work enthusiasm of middle and lower classes. Too much emphasis on the seaside regions is unfair for undeveloped areas. By an empirical analysis, this paper reveals the graveness of equity issue, which serves as a scientific and objective base for policy-makers. Table 4 . The ratio of provincial and regional per capita GDP to the national average (%) (For the sake of the paper length, only data in typical years are listed.) Figure 1 . The Percentage Change Curve of per capita GDP in Different Group. GDP in 1980 GDP in , 1985 GDP in , 1990 GDP in , 1995 GDP in , and 2000 GDP in 1986 GDP in , 1988 GDP in , 1990 GDP in , 1992 GDP in , and 1994 in China GDP in 1996 GDP in , 1998 GDP in , 2000 GDP in , 2002 GDP in , and 2004 in China
